Europaisches Patentamt 
European Patent Office 
Office europ^en des brevets 



■liiiiiiiiiiii 

0 Publication number: 0 540 745 A1 



® EUROPEAN PATENT APPLICATION 

published in accordance with Art. 
158(3) EPC 

© Application number: 92908226.1 ® Int. 01.^: B23K 26/16 

@ Date of filing: 17.04.92 

@ International application number: 
PCT/JP92/00499 

© International publication number: 
WO 92/18285 (29.10.92 92/27) 



@ Priority: 23.04.91 JP 119506/91 

® Date of publication of application: 
12.05.93 Bulletin 93/19 

® Designated Contracting States: 
DE GB IT 

@ Applicant: FANUC LTD. 

3580i Shibokusa Aza- Komanba, 
Oshino- mura 

MInamitsuru-gun, YamanashI 401-05(JP) 



0 LASER PROCESSING DEVICE. 



@ Inventor: MORI, AtsushI, Fanuc Dal- 3 
Vira- karamatsu 

3527- 1, Shibokusa, Oshlnomura 
Minamltsuru-gun, YamanashI 401-05(JP) 

0 Representative: Brunner, Michael John 

GILL JENNINGS & EVERY, Broadgate House, 
7 Eldon Street 
London EC2M 7LH (GB) 



in 
rs 



@ A laser processing device for preventing the 
penetration of pollutants into the interior of the pro - 
cessing head. A laser beam (2) is reflected on a 
mirror (4) on a light guiding, path (12) and advances 
into the interior of the processing head (5). The 
beam is then condensed by a minor (6) having a 
parabolic surface and irradiates a focus (7a) on the 
surface of a workpiece (7). An auxiliary gas (10) Is 
emitted from a gas supply portion (9) and converged 
through a nozzle (11) so as to be supplied to the 
workpiece (7). The surface of the workpiece (7) is 
fused by virtue of interaction of the laser beam (2) 
and auxiliary gas (10), and processing by laser is 
thus attained. A vane wheel (20) is interposed be- 
tween the processing head (5) and the minor (6) 
having a parabolic surface. A motor (21) is fixed to a 
side wall portion (51) of the processing head (5) so 
as to drive the vane wheel (20). The vane wheel (20) 
is rotated at high speed by means of the motor 
(21). 
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Technical Field 

This Invention relates to a laser beam machine 
for machining a workpiece with a laser beam irra- 
diated thereto, and more particularly, to a laser 
beam machine capable of preventing spatters and 
the like from entering a machining head. 

Background Art 

Recently, an increasing number of metal ma- 
chining techniques using a laser beam machine 
have been proposed. FIG. 4 schematically shows 
the arrangement of a conventional laser beam 
machine which is in wide use. In this laser beam 
machine, a laser beam 2 emitted from a laser 
oscillator 1 is reflected by mirrors 3 and 4 in a light 
guide passage 12 and introduced into a machining 
head 5. The laser beam is then focused by a 
parabolic mirror 6 and irradiated onto a surface of a 
workpiece 7. An auxiliary gas 10 is supplied from a 
gas cylinder, not shown, to a gas supply section 9 
through a gas pipe 8. The auxiliary gas 10 is 
ejected from the gas supply section 9 and throttled 
by a nozzle 11 to be supplied to the workpiece 7. 
The surface of the workpiece 7 is melted due to 
interaction between the laser beam 2 and the aux - 
illary gas 10. whereby a laser beam machining is 
carried out. 

In the laser beam machine shown in FIG. 4. 
however, a large amount of contaminants 13 such 
as spatters and oil mist (contaminative gas) is 
scattered from the workpiece 7 and enters the 
machining head 5. Such contaminants 13 stain the 
parabolic mirror 6 and even the light guide passage 
12 and the mirrors 3 and 4. A problem therefore 
arises in that these parts must be frequently 
cleaned, making the maintenance difficult. Further, 
In the case of a three-dimensional machining op- 
eration using a laser beam machine so designed, 
the machining head 5 is oriented in every direction, 
sideways or upward, and thus can be even more 
contaminated by spatters and the like. Conse- 
quently, the application of three-dimensional laser 
beam machining Is severely restricted. 

Disclosure of the Invention 

This invention was contrived in view of the 
above circumstances, and an object thereof is to 
provide a laser beam machine capable of pre- 
venting contaminants from entering a machining 
head. 

Another object of this invention is to provide a 
laser beam machine permitting a wide application 
of three-dimensional machining. 

To achieve the above objects, this invention 
provides a laser beam machine for machining a 



workpiece with a laser beam irradiated thereto, 
comprising an optical part constituting a light guide 
passage for the laser beam, and an impeller ar- 
ranged between the optical part and the workpiece 

5 and rotated at a high speed. 

The impeller is arranged between the optical 
part constituting the light guide passage for the 
laser beam and a workpiece to be machined with 
the laser beam, and is rotated at a high speed. 

10 Accordingly, even if contaminants such as spatters 
and oil mist produced during a laser beam ma- 
chining are scattered toward the machining head, 
they are repulsed by the impeller, and contamina - 
tion of, e.g., the optical part forming the light guide 

75 passage for the laser beam is prevented. The laser 
beam is also somewhat intercepted by the impel - 
ler, but since the speed of the laser beam is 
equivalent to that of light, such interception is 
negligible and the laser beam machining operation 

20 is not adversely affected. 

Brief Description of the Drawings 

FIG. 1 is a schematic diagram showing the 
25 arrangement of a laser beam machine according 
to an embodiment of this Invention: 
FIG. 2 is a view of an impeller as viewed from a 
direction indicated by arrow A in FIG. 1; 
FIG. 3 is a diagram showing a second embodi - 
30 ment of this invention; and 

FIG. 4 is a schematic diagram showing the 
arrangement of a conventional laser beam ma - 
chine. 

35 Best Mode of Carrying Out the Invention 

Embodiments of this invention will be de- 
scribed with reference to the drawings. 

FIG. 1 schematically shows the arrangement of 

40 a laser beam machine according to one embodi - 
ment of this invention. In FIG. 1. like reference 
numerals are used to represent like elements ap - 
pearing in FIG. 4. A laser beam 2 is reflected by a 
mirror 4 in a light guide passage 12 and introduced 

45 into a machining head 5. The laser beam 2 is then 
focused by a parabolic mirror 6 to be irradiated 
onto a spot 7a on a surface of a workpiece 7. An 
auxiliary gas 10 is supplied from a gas cylinder, 
not shown, to a gas supply section 9 through a gas 

50 pipe 8. The auxiliary gas 10 is ejected from the gas 
supply section 9 and throttled by a nozzle 11 to be 
supplied to the workpiece 7. The surface of the 
workpiece 7 Is melted due to interaction between 
the laser beam 2 and the auxiliary gas 10, whereby 

55 a laser beam machining Is carried out. 

An impeller 20 is arranged between the para - 
bolic mirror 6 of the machining head 5 and the 
workpiece 7. A motor 21 for driving the impeller 20 
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is secured to a side wall 51 of the machining head 
5. and rotates the impeller 20 at a high speed. 

FIG. 2 shows the impeller as viewed from a 
direction indicated by arrow A in FIG. 1. The im- 
peller 20 has eight blades 22 each comprising a 
thin rectangular member made of a heat - resistant 
metal or ceramic material. The blades 22 may be 
made of a material that reflects a laser beam (e.g., 
copper, brass, aluminum, or tungsten), and in this 
case, an advantage is obtained that the blades 22 
are not heated to high temperature because they 
do not absorb the laser beam. The impeller 20 Is 
cooled as required. 

During a laser beam machining operation, 
contaminants 13 such as spatters are scattered 
from the workpiece 7 toward the machining head 5. 
However, since the impeller 20 is rotated at a high 
speed, such contaminants 13 are repulsed thereby. 
Namely, even if contaminants 13 reach a blade 22 
and are about to pass by the width W thereof, they 
collide with the rotating blade 22 coming next and 
thus can be reliably blocked. 

For example, provided that the number of the 
blades 22 is eight, the width W of the blades 22 is 
40 mm, the distance between the focal point 7a 
and the blades 22 is 100 mm, and that the height 
up to which spatters are scattered is 500 mm, a 
rotational speed required to reliably repulse the 
spatters is 2850 rpm. The laser beam 2 is also 
Intercepted by the blades 22, but since the speed 
of the laser beam 2 is equivalent to that of light and 
thus much greater than the rotational speed of the 
blades 22, the laser beam is intercepted only 
slightly by the blades 22 and the laser beam ma- 
chining is not adversely affected. 

As described above, the impeller 20 is ar- 
ranged between the parabolic mirror 6 of the ma - 
chining head 5 and the workpiece 7 and is rotated 
at a high speed. Accordingly, contaminants 13 
spattered from the workpiece 7 toward the ma- 
chining head 5 during laser welding can be reliably 
repulsed by the blades 22, and the optical parts 
arranged in the laser beam guide passage 12, such 
as the parabolic mirror 6 and other minrors 3 and 4, 
etc., can be perfectly prevented from being stained 
by the contaminants 13. Also in the case of a 
three-dimensional machining operation in which 
the machining head 5 is oriented sideways or up - 
ward, contaminants 13 can be reliably repulsed by 
the impeller 20. Thus, the application of three- 
dimensional laser beam machining Is in no way 
restricted. 

FIG. 3 shows a second embodiment of this 
invention. In this embodiment, the Impeller 20 is 
driven by a high - speed flow of a gas ejected from 
an ejection nozzle 23, and the high - speed gas Is 
supplied from a compressor 24. The ejection noz - 
zle 23 provides the effect of cooling the Impeller 



20. and if it is arranged Inside the machining head 
5, contaminants 1 3 can be repulsed not only by the 
blades 22 but also by the high - speed gas flow. 
As described above, according to this Inven- 

5 tion, the impeller is arranged between the work- 
piece and an optical part constituting the laser 
beam guide passage and Is rotated at a high 
speed. Accordingly, contaminants spattered from 
the workpiece toward the machining head during 

70 laser welding can be reliably repulsed by the 
blades, and the optical parts arranged in the light 
guide passage, such as the parabolic mirror and 
other mirrors, can be perfectly prevented from be - 
ing stained by the contaminants. Further, also 

75 during a three-dimensional machining operation in 
which the machining head is oriented sideways or 
upward, contaminants can be reliably repulsed by 
the impeller, and thus no restriction is imposed on 
the application of three-dimensional laser beam 

20 machining. 

Claims 

1. A laser beam machine for machining a work- 
25 piece with a laser beam irradiated thereto, 

comprising: 

an optical part constituting a light guide 
passage for the laser beam; and 

an Impeller arranged between the optical 
30 part and the workpiece and rotated at a high 
speed. 

2. The laser beam machine according to claim 1 , 
wherein said impeller is made of a heat- 

35 resistant metal or ceramic material. 

3. The laser beam machine according to claim 1 , 
wherein said impeller is made of a material 
which reflects the laser beam. 

40 

4. The laser beam machine according to claim 1 , 
wherein said impeller is driven by a motor. 

5. The laser beam machine according to claim 1 , 
45 wherein said impeller is driven by a high- 
speed gas flow. 

6. The laser beam machine according to claim 1 , 
wherein said impeller is arranged between the 

50 workpiece and an optical part located at a 

lowest -course side of the light guide passage 
for the laser beam. 
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